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Experimental Study on Hot Air Drying of Vacuum Tube Solar Collector

GU Jiayi, JIN Sumin

(School of Energy Science and Engineering, Nanjing Tech University , Nanjing 211800, China)

Abstract; With the development of social economy, people’s living standard is increasing day by day, and there is more

and more demand for food drying. The drying process often consumes a lot of energy, so the vacuum tube solar collector

and the drying oven were combined to dry the materials. A drying oven with return air system was designed, using the

control variable method for carrot drying experiment, and the influence of air flow rate and hot air temperature on the

oven drying performance was analyzed. The experiment shows that the larger the air flow, the lower the drying rate of

materials. When the hot air temperature of the drying box increases, the heat and mass exchange will be more sufficient,

thus the drying process can be accelerated. It can be found that the hot air drying system with vacuum tube solar

collector can save energy and effectively dry the materials quickly.

Keywords : drying oven ;solar hot air drying;control variable method ;air flow rate ;hot air temperature
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Figure 1  Diagram of drying box structure
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Figure 2 Schematic diagram of hot air drying

system of vacuum tube solar collector
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Table 1  Scheme of drying for carrots

P R
(kg+s™") (kg+s™")

A1 5N 0.0150 0.007 5

HAET PN 0.020 0 0.0100

Hikey K 0.0250 0.012°5

HaN BN 0.010 0 0.005 0

AdAav [SES 0.015 0 0.007 5

HEV BHR 0.020 0 0.0100
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Figure 4 Changes of water content under different
flow combinations in summer sunny days
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Figure 5 Drying rate under different flow
combinations in summer sunny days
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Figure 6 Energy utilization rate under different
flow combinations in summer sunny days
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2.2.2 HFEAXRARREAS NHE b KESS
Bt
WE 8 iR, 4G IV A% N A& K BT 73 8O
8 s 90% FF4E T K, B 16 i3 30% ; G VI,
A S K BT A BON 8 1Y 90% JFHIR T I, 3 16
5,30 7pFER 30% s 415 VIE, 8 1 A9 35 7K B 70 4K
M8 mH) 90% JT i B B, 2 17 fFEH] 30% , % b
(02 K T BT R 31 30% J ASTRAE A (HEH 8 | JF
WA TR T, U E RS DT LU AR A
2.2.3 HFEMRAFFRAS T TR
WNIE9 i 4G VI, B8 b TR F M 0. 25
kg/(m* - h) ZHETHE N, SR80, B 16 45 FRE3 0. 25
kg/(m? - h) o A4 VI, S DT #RER M 0. 22 keg/
(m” < h) BEINE] 0. 40 kg/(m® - h) , SRJF /D, 5] 16
.30 S3EFRRER]0.22 kg/(m® - h) o 414 VIEE, B8
TR 0.20 kg/ (m® + h) BN 0.37 kg/(m” -
h), 8 17 g FRES] 0.18 kg/(m® - h) .
NIRRT DL B, B85 IS A T 455 4 i e [R) S 1
R E A — A, ARG I e /N R AL, T AR
FETE FTRILEEAT BT, w8 N A0S R0 A S 4

100 -
—=— A5V
—— HEV
2 ¥ —— v
® 70t
60 -

H
% 501
4u

90 -

40
30
20

6 7 8 910 1112 13 14 15 16 17 18
I 21
B8 AFWMRARAETAESTHAY b
B o AL
Figure 8 Changes of water content under different
flow combinations in summer cloudy days
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Figure 9  Drying rate under different flow
combinations in summer cloudy days
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Figure 10  Energy utilization rate under different
flow combinations in summer cloudy days
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Figure 11  Drying rate under different
flow combinations in summer
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